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DEPARTMENT OF THE ARMY 02225.TD
CORPS OF ENGINEERS, TULSA DISTRICT JAN 97

TULSA DISTRICT GUIDE SPECIFICATION
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SECTI ON 02225

EARTHWORK FOR ROADWAYS, RAI LROADS, AND Al RFI ELDS
07/89
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NOTE: This guide specification covers the
requirements for excavation, embankment, and
preparation of subgrades for roadways, railroads, and
airfields. This guide specification is to be used in
the preparation of project specifications in
accordance with ER 1110-345-720.
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1 CGENERAL
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NOTE: See Additional Note A.
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1.1 REFERENCES
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NOTE: Issue (date) of references included iIn project
specifications need not be more current than provided
by the latest change (Notice) to this guide
specification.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse
Aggr egat es
ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils
ASTM D 1140 (1992) Ampunt of Material in Soils Finer than

the No. 200 (75-mcroneter) Sieve



ASTM D 1556 (1990) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpacti on Characteristics
of Soil Using Mddified Effort (56,000 ft-
[ bf/cu. ft. (2,700 kNNmicu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Mt hod

ASTM D 2216 (1992) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock

ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Pur poses

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 4253 (1993) Maxi mum I ndex Density and Unit Wi ght
of Soils Using a Vibratory Tabl e

ASTM D 4318 (1993) Liquid Limt, Plastic Limt, and
Plasticity I ndex of Soils

ASTM D 4643 (1993) Determ nation of Water (Misture)

Content of Soil by the M crowave Oven Met hod

1.2 DEFIN TIONS
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NOTE: This guide specification includes all
excavating, grading, and associated operations that
may be required under a contract covering grading for
roads, streets, railroads, airfields, and/or parking
and storage areas. There are certain operations and
items of construction that may be omitted as not being
applicable to the particular work under consideration,
or may, for certain reasons, be performed as
independent operations or as subsidiary operations
under other contracts. Any portions of the provisions
of this specification covering the various work items
that, in the opinion of the Contracting Officer, are
not applicable to the work under consideration or can
be more expeditiously or advantageously performed
under other contracts will be deleted. This
specification and/or any other specification affected
will be revised to fit local conditions.
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1.2.1

Satisfactory Materials
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NOTE: Satisfactory material will be defined in
accordance with locally available materials, design
slopes, etc., and all suitable classes will be listed
in the project specification in accordance with the
Unified Soil Classification System, ASTM D 2487.
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Materials classified in ASTM D 2487 as GN G2, and SW GC, GM SP, SM SC
and CL and shall be free fromroots and other organic matter, trash, debris,
and frozen materials and stones larger than 150 nm 6 inches in any di nension
are satisfactory.

2.2 Unsatisfactory Materials
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NOTE: Unsatisfactory material will be defined in
accordance with locally available materials, design
slopes, etc., and all unsuitable classes will be
listed in the project specification in accordance with
the Unified Soil Classification System, ASTM D 2487.
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Material s which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Materials classified in ASTM D 2487 as Pt
H, O, M, IMH AND CH and any other materials not defined as satisfactory.

.2.3 Cohesionl ess and Cohesive Materials

Cohesionl ess materials include nmaterials classified in ASTM D 2487 as GW
@GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GMand SMwill be identified as
cohesi onl ess only when the fines are nonpl astic.

.2.4 Degree of Conpaction

Degree of conpaction is a percentage of the maxi mum |l aboratory dry density
obt ai ned by the test procedure presented in ASTM D 1557 or ASTM D 4253.
ASTM D 1557 shall be used for soils containing 15 percent or nore passing
the no. 200 sieve (fines). ASTM D 4253 shall be used for soils containing 5
percent or less fines. The maxi mum | aboratory dry density for soils
cont ai ni ng between 5 and 15 percent fines shall be determ ned by the above
procedure yielding the highest [aboratory dry density. The percentage of

mat eri al passing the no. 200 sieve shall be determ ned in accordance with
ASTM D 4253. Degree of conpaction shall be expressed as a percentage of the
maxi mum | aboratory dry density obtained by the appropriate procedure as
defined above. Percentage of naxi mum | aboratory dry density has been
abbrevi ated hereinafter as percent |aboratory maxi mum density.

3 SUBM TTALS

R o e S R R R R R R AR R R R R R AR R R AR AR R e R R AR R AR AR AR R R R R R R AR AR R AR R R AR R R AR R AR AR R R R R R R

NOTE: Submittals must be limited to those necessary
for adequate quality control. The importance of an



item in the project should be one of the primary
factors in determining if a submittal for the item
should be required.

Indicate submittal classification in the blank space
using ""GA"™ when the submittal requires Government
approval or "FIO" when the submittal is for
information only.
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Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL

DESCRI PTI ONS
SD- 08 St atements
Eart hwor k; FI QO

Procedure and | ocation for disposal of unused satisfactory materi al
Bl asting plan when blasting is pernmitted. Proposed source of borrow
mat eri al

SD- 09 Reports
Testing; FIO

Wthin 24 hours of conclusion of physical tests, Y copies of test results,
i ncluding calibration curves and results of calibration tests.

SD-13 Certificates
Testing; FIO

Qualifications of the commercial testing | aboratory or Contractor's testing
facilities.

SD- 18 Records
Eart hwor k; FI QO

Notification of encountering rock in the project. Advance notice on the
openi ng of excavation or borrow areas. Advance notice on shoul der
construction for rigid pavenents.

1.4 CLASSI FI CATI ON OF EXCAVATI ON
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NOTE: [Inapplicable portions will be deleted. Other
classifications of excavation may be utilized as
required.
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No consideration will be given to the nature of the materials, and al
excavation will be designated as unclassified excavation
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4.1 Rock Excavation

Rock excavation shall include blasting, excavating, grading, and di sposing
of material classified as rock and shall include the satisfactory renoval
and di sposition of boulders 1/2 cubic neter yard or nmore in volune; solid
rock; rock material that is in | edges, bedded deposits, and unstratified
masses, which cannot be renpved w thout systematic drilling and bl asting;
and congl onerate deposits that are so firnmy cenmented as to possess the
characteristics of solid rock that is inpossible to renove w thout

systematic drilling and blasting. The renoval of any concrete or nasonry
structures, except pavenents, exceeding 1/2 cubic neter yard in volune that
may be encountered in the work shall be included in this classification. |If

at any tine during excavation, including excavation from borrow areas, the
Contractor encounters material that may be classified as rock excavation
such material shall be uncovered and the Contracting Oficer notified by the
Contractor. The Contractor shall not proceed with the excavation of this
material until the Contracting Oficer has classified the materials as
conmon excavation or rock excavation and has taken cross sections as
required. Failure on the part of the Contractor to uncover such materi al
notify the Contracting Oficer, and allow anple time for classification and
cross sectioning of the undisturbed surface of such material will cause the
forfeiture of the Contractor's right of claimto any classification or
volunme of material to be paid for other than that allowed by the Contracting
Oficer for the areas of work in which such deposits occur

.4.2 Commpn Excavati on

Common excavation shall include the satisfactory renoval and deposition of
all materials not classified as rock excavation

.5  BLASTI NG

Blasting will not be permtted.

6  UTI LI ZATI ON OF EXCAVATED MATERI ALS
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NOTE: Specification provisions covering excavated
materials authorized to be wasted will usually include
the provision that the surface and side slopes formed
from such material be shaped and sloped so as to
provide for drainage and for late seeding and mowing
operations. It is not contemplated that hand placing
of coarse rock from excavation will be required except
for unusual cases of embankments or channel
protection. Where hand placing of the coarse rock is
necessary, this provision will be stated definitely in
the specification, the brackets will be removed, and
the approximate amounts and locations of the hand
placing of coarse rock will be indicated on the
drawings. Where hand placing is not required, the
inapplicable expression and all brackets will be
deleted.
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Al'l unsatisfactory materials renoved from excavati ons shall be di sposed of

i n designated waste di sposal or spoil areas. Satisfactory material renoved
from excavations shall be used, insofar as practicable, in the construction
of fills, enmbanknments, subgrades, shoul ders, bedding (as backfill), and for
simlar purposes. No satisfactory excavated material shall be wasted

wi t hout specific witten authorization. Satisfactory material authorized to
be wasted shall be disposed of in designated areas approved for surplus

mat eri al storage or designated waste areas as directed. New y designated
wast e areas on CGovernnent-controlled | and shall be cleared and grubbed

bef ore di sposal of waste material thereon. Coarse rock from excavations
shal | be stockpiled and used for constructing sl opes or enbankments adjacent
to streans, or sides and bottons of channels and for protecting agai nst
erosion. No excavated material shall be disposed of in such a manner as to
obstruct the flow of any stream endanger a partly finished structure,
impair the efficiency or appearance of any structure, or be detrinmental to
the conpleted work in any way.

PRCDUCTS (NOT APPLI CABLE)
EXECUTI ON

1 STRIPPING OF TOPSO L
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NOTE: Topsoil will be separately excavated, stored,
and used for surface finish in preparation for
seeding, sodding, or other planting, only where
topsoil is definitely superior for grass and plant
growth as compared with the remainder of the excavated
material. Surface soil that is a heavy clay,
predominantly sandy, or is lean in grass- and plant-
growth qualities, will not be saved. The hauling,
spreading, smoothing, and maintenance of the topsoil
in preparation for the seeding and planting operations
are generally considered under a separate section, and
therefore are not considered in this specification.
The blank will be filled with the appropriate number
of inches.
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VWere indicated or directed, topsoil shall be stripped to a depth of 150 mm
6 inches. Topsoil shall be spread on areas already graded and prepared for

topsoil, or when so specified topsoil shall be transported and deposited in
stockpil es convenient to areas that are to receive application of the
topsoil later, or at locations indicated or specified. Topsoil shall be
kept separate fromother excavated materials, brush, litter, objectionable

weeds, roots, stones larger than 50 mm 2 inches in dianeter, and ot her
materials that would interfere with planting and mai nt enance operati ons.

.2 EXCAVATI ON

The Contractor shall perform excavation of every type of materi al
encountered within the limts of the project, to the lines, grades, and

el evations indicated and as specified herein. Gading shall be in
conformty with the typical sections shown and the tol erances specified in
paragraph FINISH NG Satisfactory excavated materials shall be transported
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to and placed in fill or embanknment within the limts of the work.
Unsatisfactory materials encountered within the limts of the work shall be
excavat ed bel ow grade and replaced with satisfactory materials as directed.
[ Payment therefor will be made in accordance with the Changes C ause of the
CONTRACT CLAUSES. ] [Paynment therefor shall be included in the Bidding
Schedul e itemfor "Excavation".] Surplus satisfactory excavated materi al
not required for fill or enmbanknent shall be di sposed of in areas approved
for surplus material storage or designated waste areas. Unsatisfactory
excavated material shall be disposed of in designated waste or spoil areas.
During construction, excavation and fill shall be performed in a manner and
sequence that will provide proper drainage at all tinmes. WMaterial required
for fill or enmbanknment in excess of that produced by excavation within the
grading limts shall be excavated fromthe borrow areas indicated or from
ot her approved areas selected by the Contractor as specified herein.

.2.1 Ditches, CGutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconplished by
cutting accurately to the cross sections, grades, and el evations shown. Care
shal |l be taken not to excavate ditches and gutters bel ow grades shown.
Excessive open ditch or gutter excavation shall be backfilled wth

sati sfactory thoroughly conpacted material or with suitable stone or cobble
to grades shown at no additional cost to the Government. Material excavated
shal | be di sposed of as shown or as directed, except that in no case shal
material be deposited less than 1 neter 4 feet fromthe edge of a ditch. The
Contractor shall maintain all excavations free fromdetrinmental quantities
of |eaves, brush, sticks, trash, and other debris until final acceptance of

t he work.

2.2 Drainage Structures
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NOTE: The sentences in brackets will be removed in
all cases except where pile foundations are to be
used. If pile foundations are used on a specific job,
the brackets will be removed and the sentences will
become a part of the specification.
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Excavati ons shall be made accurately to the |ines, grades, and el evations
shown or as directed. Trenches and foundation pits shall be of sufficient
size to permt the placenent and renoval of forms for the full |length and
wi dt h of structure footings and foundati ons as shown. Rock or other hard
foundati on material shall be cleaned of |oose debris and cut to a firm
surface either |level, stepped, or serrated, as shown or as directed. Loose
disintegrated rock and thin strata shall be renoved. Wen concrete or
masonry is to be placed in an excavated area, special care shall be taken
not to disturb the bottomof the excavation. Excavation to the final grade
| evel shall not be nmade until just before the concrete or masonry is to be
pl aced. [Where pile foundations are to be used, the excavation of each pit
shal | be stopped at an el evation 300 nm 1 foot above the base of the
footing, as specified, before piles are driven. After the pile driving has
been conpl eted, | oose and di spl aced nmaterial shall be renoved and excavation
conpl eted, |eaving a snooth, solid, undisturbed surface to receive the
concrete or masonry. ]



3.3 SELECTI ON OF BORROW MATERI AL
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NOTE: Where a substantial quantity of borrow
excavation is anticipated, the plans and
specifications will, where practicable, indicate the
location or locations within the project site, and the
conditions under which borrow may be obtained.
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Borrow material shall be selected to nmeet the requirenments and conditions of
the particular fill or enbanknment for which it is to be used. Borrow
material shall be obtained fromthe borrow areas shown or from ot her
approved sources, either private or within the limts of the project site,
sel ected by the Contractor. Unless otherw se provided in the contract, the
Contractor shall obtain fromthe owners the right to procure material, pay
all royalties and other charges involved, and bear all expense of devel opi ng
t he sources, including rights-of-way for hauling. Borrow material from
approved sources on Government-controlled | and may be obtai ned w t hout
payment of royalties. Unless specifically provided, no borrow shall be
obtained within the imts of the project site without prior witten
approval. Necessary clearing, grubbing, and satisfactory drai nage of borrow
pits and the disposal of debris thereon shall be considered rel ated
operations to the borrow excavation and shall be performed by the Contractor
at no additional cost to the Covernnent.

3.4 OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS
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NOTE: The sentence in brackets will be deleted when
all work covered by Invitation for Bids is to be
included in one lump-sum contract price.
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[ The Contractor shall notify the Contracting Oficer sufficiently in advance
of the opening of any excavation or borrow pit to permt elevations and
measur enents of the undisturbed ground surface to be taken.] Except as
otherwi se permtted, borrow pits and other excavation areas shall be
excavated in such manner as will afford adequate drai nage. Overburden and
other spoil material shall be transported to designated spoil areas or

ot herwi se di sposed of as directed. Borrow pits shall be neatly trinmed and
drained after the excavation is conpleted. The Contractor shall ensure that
excavation of any area, operation of borrow pits, or dunping of spoi

material results in mninumdetrinmental effects on natural environnental
condi tions.

3.5 CGRADI NG AREAS

VWhen so provided and where indicated, work under contract will be divided
into grading areas, within which satisfactory excavated material shall be
pl aced i n enmbankments, fills, and required backfills. The Contractor shal
not haul satisfactory material excavated in one grading area to anot her
gradi ng area except when so directed in witing.



3.

3.

3.

6 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |east 90 percent |aboratory maxi num density for cohesive
materials or 95 percent |aboratory maxi num density for cohesionl ess
materials, in such a manner as to prevent wedgi ng action or eccentric

| oadi ng upon or agai nst any structure. Gound surface on which backfill is
to be placed shall be prepared as specified in paragraph PREPARATI ON OF
GROUND SURFACE FOR EMBANKMENTS. Conpaction requirenents for backfill
materials shall also conformto the applicable portions of paragraphs
PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE
PREPARATI O\, bel ow and Section 02720 STORM DRAI NAGE SYSTEM and Section
02222 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.
Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi prent well suited to the material being conpacted.

. 7 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS

.7.1 Preparation

G ound surface on which fill is to be placed shall be stripped of live

dead, or decayed vegetation, rubbish, debris, and other unsatisfactory

mat eri al ; plowed, disked, or otherw se broken up; pulverized; noistened or
aerated as necessary; thoroughly m xed; and conpacted to at |east 90 percent
| aboratory maxi num density for cohesive materials or 95 percent |aboratory
maxi mum density for cohesionless materials. Conpaction shall be
acconpl i shed by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, vibratory conpactors, or other approved equi pnent well suited to
the material being conpacted. The prepared ground surface shall be
scarified and noi stened or aerated as required just prior to placenent of
enbanknment materials to assure adequate bond between enbanknent material and
t he prepared ground surface.

.7.2 Proof Rolling

Subgrade areas shall be proof rolled prior to placenent of enmbanknent
material thereon. Proof rolling shall be in addition to the conpaction
speci fi ed above and shall consist of the application of 6 coverages with a
heavy pneumatic-tired roller having four or nore tires, each loaded to a

m ni mum of 20 netric tons 20 tons and inflated to a m ni mum of 6300 grans
per square ¢cm 90 psi. Water content of the subgrade shall be naintained at
optimumor at percentage directed fromstart of conpaction to conpletion of
proof rolling. Materials underlying materials that produce unsatisfactory
results by rolling shall be renmoved and replaced with satisfactory materials
and reconpact ed.

8 EMBANKMENTS

8.1 FEarth Enbanknents
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NOTE: Moisture content limits for compaction should
be included in these paragraphs when considered
necessary for obtaining strength and stability in
embankments and fill, for controlling movement of
expansive soils and when in the opinion of the project
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geotechnical engineer, moisture control is required
for the soils being used.
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Earth enbanknents shall be constructed from satisfactory materials free of
organic or frozen material and rocks with any di nension greater than 75 nm 3
inches. The material shall be placed in successive horizontal |ayers of

| oose material not nore than 200 nm 8 inches in depth. Each |ayer shall be
spread uniformy on a soil surface that has been noistened or aerated as
necessary and scarified or otherwi se broken up in such a nmanner that the
fill will bond with the surface on which it is placed. After spreading,
each |l ayer shall be plowed, disked, or otherw se broken up; noistened or
aerated as necessary; thoroughly m xed; and conpacted to at |east 90 percent
| aborat ory maxi num density when ASTM D 1557 procedure is applicable or 95
percent | aboratory maxi num density when ASTM D 4253 procedure is applicable.
Conpacti onLaborat ory maxi num density shall be determ ned in accordance with
requirenents in Part 1 above. The in-place noisture content of cohesive
soils shall range from-1 percent to +2 percent of optinmum No tol erance
will be permitted outside this range. requirenents for the upper portion of
earth enbanknents form ng subgrade for pavenents shall be identical with
those requirements specified in paragraph SUBGRADE PREPARATI ON. Conpaction
shal | be acconplished by sheepsfoot rollers, pneunmatic-tired rollers, steel-
wheel ed rollers, vibratory conpactors, or other approved equi prent well
suited to the type of material being conpacted.

8.2 Rock Enbanknents
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NOTE: The design engineer will determine the
appropriate values for all blank spaces except the
last one in this paragraph on the basis of recent
experience on similar construction or of test results
obtained from construction and testing of a test
section. The specific method by which density will be
determined in the laboratory and measured in the field
will be described in the project specification. The
total thickness of the pavement structure, including
select material subbase, base, and pavement, in
inches, will be placed in the last blank space in this
paragraph. The inapplicable expression in brackets
and all brackets will be deleted. The fTirst
expression iIn brackets applies to rock fill of small
maximum dimension and maximum lift placement of 8 to
10 inches. |IT it is necessary to use larger rock and
thicker lifts, the second expression in brackets is
applicable. When thicker lifts are used it may be
necessary to specify a minimum number of passes of the
compactor.
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Rock enmbankments shall be constructed frommaterial essentially classified

as rock excavation, as defined above, placed in successive horizontal |ayers
of loose material not nore than | ] mminches in depth. Pieces of rock
| arger than | ] mminches in greatest dinension shall not be used. Each




| ayer of material shall be spread uniformy, conpletely saturated, and
conpacted [to a mininumdensity of | ] kg/cubic m pcf] [until the
interstices are filled with well-conpacted materials and the entire layer is
a densely conpacted mass]. Each successive |ayer of material shal
adequately bond to the material on which it is placed. Conpaction shall be
acconpl i shed with vibratory conpactors wei ghing at |east | ] metric tons
tons, heavy rubber-tired rollers weighing at |east [ ] tons, or steel-
wheel ed roll ers wei ghing at |east [ ] metric tons tons. In enbanknents
on whi ch pavenents are to be constructed, rock shall not be used above a
poi nt [ ] mminches bel ow the surface of the pavenent.

3.9 SUBGRADE PREPARATI ON

3.9.1 Construction
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NOTE: Moisture content limits for compaction should
be included in these paragraphs when considered
necessary fTor obtaining strength and stability in
embankments and fill, for controlling movement of
expansive soils and when in the opinion of the project
geotechnical engineer, moisture control is required
for the soils being used.

Special smoothness tolerances are not required for
subgrades for railroads; therefore, the sentences in
brackets will be removed when preparing specifications
for preparation of railroad subgrade only. When
preparing specifications for preparation of roadway
and/or airfield pavement subgrade, the brackets will
be removed from the applicable sentences and the
smoothness tolerances, showing permissible deviations
in fractions of an inch and the length of straightedge
in feet, will be inserted in the blanks as
appropriate.
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Subgrade shall be shaped to Iine, grade, and cross section, and conpacted as
specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Soft or

ot herwi se unsatisfactory material shall be renmoved and replaced with

sati sfactory excavated material or other approved material as directed. Rock
encountered in the cut section shall be excavated to a depth of 150 mm 6

i nches bel ow fini shed grade for the subgrade. Low areas resulting from
renoval of unsatisfactory material or excavation of rock shall be brought up
to required grade with satisfactory materials, and the entire subgrade shal
be shaped to line, grade, and cross section and conpacted as specified.
[After rolling, the surface of the subgrade for roadways shall not show

devi ation greater than [ ] mminch when tested with a [ ] - nf oot
strai ght edge applied both parallel and at right angles to the centerline of
the area.] [After rolling, the surface of the subgrade for airfields shal
not show devi ati ons greater than | ] mminch when tested with a [ ]-
nf oot straightedge applied both parallel and at right angles to the
centerline of the area.] The elevation of the finished subgrade shall not
vary nore than 15 nm 0. 05 foot fromthe established grade and cross section
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9.2 Conpaction

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi prent well suited to the type of material being conpacted.

Subgrade for pavenents and shoul ders shall be conpacted to at |east 90
percent | aboratory maxi num density when ASTM D 1557 procedure is applicable
or 95 percent |aboratory nmaxi mum density when ASTM D 4253procedure is
appl i cabl e. Laboratory maxi num density shall be determ ned in accordance
with requirenents in Part 1 above for the depth bel ow the surface of the
pavenment shown.

10 SHOULDER CONSTRUCTI ON
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NOTE: Shoulder construction will form a part of the
work to be performed under this section of the
specifications except when shoulder construction is
specified under the subbase, base-course, wearing
course, or pavement sections of the specifications and
is designated in the contract to be performed and paid
for under one of these sections.
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Shoul ders shall be constructed of satisfactory excavated or borrow materials
or as ot herwi se shown or specified herein. Shoulders shall be constructed
as soon as possible after adjacent paving is conplete, but in the case of
rigid pavenents, shoulders shall not be constructed until permssion of the
Contracting O ficer has been obtained. The entire shoul der area shall be
conpacted to at |east the percentage of maxi mum density as specified in

par agr aph SUBGRADE PREPARATI ON above [, for specific ranges of depth bel ow
the surface of the shoulder]. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent well suited to the type of
mat eri al bei ng conpacted. Shoul der construction shall be done in proper
sequence in such a manner that adjacent ditches will be drained effectively
and that no damage of any kind is done to the adjacent conpl eted pavenent.
The conpl eted shoul ders shall be true to alignment and grade and shaped to
drain in conformty with the cross section shown.

.11 FI NI SH NG

The surface of all excavations, enmbankments, and subgrades shall be finished
to a snooth and conpact surface in accordance with the |ines, grades, and
cross sections or elevations shown. The degree of finish for all graded
areas shall be within 30 nrmO0.1 foot of the grades and el evati ons indicated
except that the degree of finish for subgrades shall be specified in

par agr aph SUBGRADE PREPARATI ON above. GQutters and ditches shall be finished
in a manner that will result in effective drainage. The surface of areas to
be turfed shall be finished to a snoothness suitable for the application of
turfing materials.



3.12 TESTING
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NOTE: Density tests other than those specified in
this paragraph may be required for certain types of
soil, in which case the reference to ASTM D 1557, will
be deleted and the laboratory compaction requirement
applicable to the soil encountered will be specified.
See DM 21.3/TM 5-825-2/ AFM 88-6, Chap. 2, for a
discussion of conditions requiring nonstandard
compaction control tests.
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Testing shall be the responsibility of the Contractor and shall be perforned
at no additional cost to the Governnent. Testing shall be performed by an
approved comercial testing | aboratory or may be performed by the Contractor
subject to approval. If the Contractor elects to establish testing
facilities, no work requiring testing will be permtted until the
Contractor's facilities have been inspected and approved by the Contracting
Oficer. Misture contents shall be determi ned in accordance with ASTM D
4643 and/ or ASTM D 2216. If the ASTM D 4643procedure i s used, noisture
contents shall be checked by the ASTM D 2216 procedure once per each 10 ASTM
D 4643 tests. Field in-place density shall be determ ned in accordance with
ASTM D 1556 or ASTM D 2922. If ASTM D 2922 is used, in-place densities
shal | be checked by the ASTM D 1556 procedure at a frequency on one sand
cone test for each 8 nuclear density tests and not |ess than one sand cone
density test per lift. The sand cone test shall be performed adjacent to
the | ocation where a nucl ear density test was performed to insure a proper
correlation is established between the two density test procedures. When
test results indicate, as determned by the Contracting O ficer, that
conpaction is not as specified, the material shall be renoved, replaced and
reconpacted to neet specification requirenents, at no additional expense to
the Governnment. Tests on reconpacted areas shall be perfornmed to determ ne
conformance with specification requirenents. The follow ng nunber of tests,
if performed at the appropriate time, shall be the m ni mum acceptable for
each type operation

3.12.1 Mbisture Content

Mbi sture contents shall be determ ned on naterials obtained from each
density sanple | ocation.

3.12.2 Optimum Mi sture and Laboratory Maxi mum Dry Density

The | aboratory maxi numdry density shall be determned frommaterials
obt ai ned at a sand cone test |ocation using the appropriate procedure
specified in Part 1 above. Wen ASTM D 1557 is used, the optinmm noisture
content shall be determ ned. A mnimmof one |aboratory maxi mumdry
density test shall be run each placenent day or fraction thereof.
Addi ti onal [ aboratory maxi numdry density tests shall be run for each

mat eri al change.



3.12.3 Fill and Backfill Mterial Gadation, Liquid Limt, and
Plastic Limt

A mni mum of one gradation, liquid limt, and plastic limt test shall be
run per 2,000 cubic yards of material placed. The tests shall be run on
material used to determine the |aboratory maxi mumdry density. G adation of
fill and backfill material shall be be determ ned in accordance with ASTM D
422. Liquid limt and plastic limt shall be determ ned in accordance with
ASTM D 4318.

3.12.4 In-Place Densities
a. One test per [700] [ ] square nmeters [7,500][ ] square feet,

or fraction thereof, of each lift of fill or backfill areas conpacted by
ot her than hand- operated nachi nes.

b. One test per [23] | ] square nmeters [250] [__ ] square feet,
or fraction thereof, of each lift of fill or backfill areas conpacted by
hand- oper at ed machi nes.

c. One test per [30] | ] linear nmeters [100] [__ ] linear feet,
or fraction thereof, of each lift of enbanknent or backfill for roads.

d. One test per [ ] linear neters feet, or fraction thereof, of
each lift of enbankment or backfill for railroads.

3.12.5 Tol erance Tests for Subgrades

Cont i nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be made during construction of the subgrades.

3.13 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enmbanknments and excavations shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be maintained in such a
manner as to drain effectively at all tinmes. The finished subgrade shal

not be disturbed by traffic or other operation and shall be protected and
mai nt ai ned by the Contractor in a satisfactory condition until ball ast,
subbase, base, or pavenent is placed. The storage or stockpiling of
materials on the finished subgrade will not be permtted. No subbase, base
course, ballast, or pavenent shall be laid until the subgrade has been
checked and approved, and in no case shall subbase, base, surfacing,
paverent, or ballast be placed on a nuddy, spongy, or frozen subgrade.
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ADDITIONAL NOTES

NOTE A: For additional information on the use of all
CEGS, see CEGS-01000 CEGS GENERAL NOTES.

NOTE B: This specification includes materials,
construction, and testing requirements for excavation,
embankment, and preparation of subgrades.
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